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1
1.1

INTRODUCTION
PROJECT DESCRIPTION

Rowe’s Outcome Joint Venture (ROJV) was awarded the Bullmoose Ruth Remediation (BRR) contract on
August 2, 2016. The BRR Project includes the remediation of seven former mine sites within a 20 km
radius, in the Taiga Shield region of the Northwest Territories. The seven mines sites include
Bullmoose, Ruth, Beaulieu, Spectrum, Joon, Storm, and Chipp. The individual former mine sites are
located between 74 km and 90 km east of Yellowknife, NT. The locations of the sites are shown in
Figure 1, attached within Appendix A.
The Project sites retain an array of existing chemical contamination and physical hazards including:
• Petroleum hydrocarbon-impacted soils
• Metal-impacted soils
• Metal-impacted tailings
• Hazardous waste
• Debris
• Mine openings
• Dilapidated structures
The BRR project includes work activities such as:
• Hazardous material abatement and off-site disposal to designated waste receivers via
Yellowknife, NT
• Demolition of buildings and collection of debris
• Construction of on-site landfills at Bullmoose and Ruth to house non-hazardous waste materials
• Remediation of PHC-impacted soils at a constructed landfarm at Bullmoose
• Closure of mine openings
• Placement of soil cover and vegetation over waste rock areas
• Placement of engineered cover over exposed metals-contaminated tailings in Beta Lake
Impoundment at Bullmoose
• Construction of an Aquadam at Bullmoose Creek
• Fencing installation around Bullmoose Portal Wetland

1.2

PURPOSE

This report is intended to satisfy the requirements for an Erosion, Sediment, and Drainage Control
(ESDC) plan as outlined in the following:
• Environmental Site Remediation Bullmoose Area Mine Sites Specifications Section 01 35 43 –
Environmental Protection and Submittal Table enclosed within Section 01 33 00
• Conditions within 26(1)(f) of the Mackenzie Valley Land and Water Board (MVLWB) Type A Draft
Land Use Permit (LUP) #MV2016X0013 (Oct 12, 2016) which state:
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o

submit to the Board, for approval, a Sediment and Erosion Control Plan

This document is the Plan for the project and includes guidance for sediment and erosion control
measures to be implemented prior to, during and after remediation activities are completed. We
recommend that all construction personnel be familiar with this document and that it remains onsite for
the duration of construction. As a working document, the Plan is designed to be adapted as situations
and site requirement’s demand.

1.3

OBJECTIVES

The objective of the plan is to control erosion, sedimentation, and drainage by constructing temporary
control measures in order to prevent migration of silt, mud, sediment, and other debris.

1.4
POTENITAL IMPACTS OF EROSION, SEDIMENT
AND DRAINAGE CONCERNS
Migration of sediment and water has the potential to impact downstream ecological receptors with
either acute or long term toxicological effects on aquatic and terrestrial systems. For example, turbidity
and sedimentation resulting from construction works may inhibit light penetration, remove oxygen, and
disrupt chemistry of aquatic environments; dust deposition may coat vegetation and enter water
systems inhibiting ecological function; or, land disturbance through excavation and exposure may
promote additive erosion on vulnerable terrain.

1.5

LAND USE PERMIT CONDITIONS

Land Use Permit conditions pertaining to ESDC are contained within 26(1)(f) of the Mackenzie Valley
Land and Water Board (MVLWB) Type A Draft Land Use Permit (LUP) #MV2016X0013 (Oct 12, 2016)
which state:
o the land-use operation shall not cause obstruction to any natural drainage
o minimize erosion by installing erosion control structures as the land-use operation
progresses
o prepare the site in such a manner as to prevent rutting of the ground surface
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2

ESDC PLAN ORGANIZATION

Planning for ESDC requires communication between internal and external teams for advisory
consultation and regulatory compliance. Plans first developed based on best available information may
require modifications as site situations evolve. It is imperative that ESDC plans are allowed flexibility to
address changing site situations to best provide protection to the immediate environment.
Observers of ESDC will report to the ROJV Environmental Compliance and Controls Officer (ECCO) on
issues of concern. The ECCO will assess the situation in accordance with ESDC Plan directions and make
decisions as to required mitigation action. As necessary, the ECCO will consult with the Site
Superintendent. Depending on the situation, the Site Superintendent may notify both External (GNWT
ENR) and Internal (ROJV Management) contacts as required. Project Team members from Public Works
and Government Services Canada (PWGSC) and Indigenous and Northern Affairs Canada (INAC) will be
kept up-to-date of ESDC considerations through weekly meetings and the Departmental Representative
(DR).
The following organization chart details the process for communication and consultation for the project
which includes ESDC considerations. The chart identifies both internal and external team personnel.
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3

ESDC METHODS

Methods in the delivery of an ESDC Plan for the Project include:
• Review of regulatory framework specific to the project;
• Compilation and review of background information;
• Consultation with Project staff;
• Analysis of Project conditions;
• Development of site-specific Erosion, Sediment, and Drainage Control planning; and
• Establishment of recommendations in support of Project delivery.

3.1 REVIEW OF REGULATORY FRAMEWORKS
Federal Regulation
Fisheries Act
The Fisheries Act is designed to protect fish and fish habitat (Government of Canada 1985). According to
the Act, “No person shall carry on any work or undertaking that results in the harmful alteration,
disruption or destruction of fish habitat.” The Act applies to this project since watercourses in the local
Project area either provide fish habitat directly or support fish habitat. Under the Fisheries Act, a
Project Review or Project Authorization by Fisheries and Oceans Canada (DFO) is required for all works
that has the potential to impact fish and fish habitat. A Fisheries Act Authorization is required for all
works which may cause "serious harm" to fish and fish habitat.
Species at Risk Act
The Species at Risk Act (SARA) is federal legislation that provides legal protection to “At Risk” wildlife
and their habitats on SARA Schedule 1. Habitats include “residences” and “critical habitat”, for which
the definitions are currently being drafted. At-Risk wildlife and plants are listed in Schedule 1 of SARA
(Government of Canada 2002). The purpose of the SARA is to prevent Canadian indigenous species,
subspecies and distinct populations from becoming extirpated or extinct, and to encourage the
management of other species to prevent them from becoming at Risk. This protection applies to all
federal lands in Canada.
Migratory Bird Convention Act
The Migratory Bird Convention Act protects migratory birds and nests from indiscriminate harvesting
and destruction (Government of Canada 1994). Section 5.1 (1) of the Migratory Birds Convention Act,
1994, stipulate that “no person shall disturb, destroy or take a nest, or egg of a migratory bird” (Section
6 [a]). The Act further states that, “no person shall deposit or permit to be deposited oil, oil wastes or
any other substance harmful to migratory birds in any waters or any area frequented by migratory birds
(Section 35 [1]) (Government of Canada 1994).
In addition, restrictions have been put in place during the migratory bird season (March 15 to August 15)
as well as the breeding bird season (April 1 to July 31; BC MOE 2014b). Given these requirements, the
Project proponent is compelled to implement an acceptable degree of due diligence to ensure migratory
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birds are protected from the risk of harm or mortality created by the operation of the development
project.
Territorial Regulation
Mackenzie Valley Water Act and Regulations
The Northwest Territories Water Act (NWTWA) and the Northwest Territories Water Regulations
(NWTWR) are governed by the Mackenzie Valley Land and Water Board (MVLWB). The MVLWB is
responsible for conducting preliminary screenings and for regulating the use of land and water in the
Gwich’in, Sahtu, Wek’eezhii, and Mackenzie Valley Land and Water Boards. The authority of this comanagement board extends to all Crown (Canada) and private lands and water in the Mackenzie Valley.
NWT Waters Act
This territorial ordinance is designed to protect water resources and aquatic environments in the NWT.
All Authorizations are subject to specific terms, conditions, and construction time frames.
Mackenzie Valley Resource Management Act and Land Use Regulations
The Mackenzie Valley Resource Management Act (MVRMA) and the Mackenzie Valley Land Use
Regulations (MVLUR) are also governed by the MVLWB which monitors and ensures consistent
application of the Mackenzie Valley Resource Management Act between all regional land and water
boards in the Mackenzie Valley (MVLWB 2011). This includes the Deh Cho, Gwich’in, Sahtu and
Wek’èezhìi regions that each have their own management boards for governing these regions.

3.2 BACKGROUND INFORMATION REVIEW
A review of existing information relating to the Project site and/or proximate environment was
completed. Data review examined information capture from federal, provincial, municipal and private
sources. This review included, but was not limited to:
• Environment Canada’s (EC) Species at Risk Public Registry;
• PWGSC Tender Specs for Bullmoose Area Mine Sites (Project Number R.041645.006, 2016);
• Mackenzie Valley Land and Water Act;
• NWT Waters Act;
• NWT Species at Risk Act;
• Species at Risk in the NWT - 2014 Edition;
• Aerial photographs of the study area;
• Environmental Site Assessments of the study area;
• BRR Project Submittals; and
• Project background documents.
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3.3 GENERAL ESDC GUIDELINES
Protecting aquatic and terrestrial systems from sediment deposition during remediation works requires
a combination of general guidelines and site specific measures. A comprehensive ESDC plan will assess
specific control measures for appropriate conditions. Onsite, the ECCO will identify the type and
location of erosion and sediment controls based on general guidelines and ESDC Plan specifications. The
ESDC Plan includes monitoring and reporting requirements to ensure control measures are in
compliance with Authorities Having Jurisdiction (AHJ) and permit/licence requirements. The following is
a list of general ESDC guidelines that may be applied to the Project sites under broad conditions.

3.3.1 Project Management
• Prepare and conduct planning meetings to discuss ESDC issues;
• Identify key areas of concern with the Project Team and on-site staff;
• Conduct daily tailgate meetings to discuss on-site activities including ESDC issues;
• Work schedule including sequence and duration of all related work activities;
• Provide temporary erosion and sedimentation control to prevent soil erosion and discharge of soil
bearing water;
• Prior to commencement of work, install appropriate ESDC measures;
• Remove accumulated sediment and debris from controls to maintain proper functioning of measures;
• Dispose of removed sediment and debris in an acceptable location and manner;
• Inspect, repair and maintain erosion, sediment, and drainage control equipment;
• Remove controls after completion of field program;
• Provide and maintain temporary measures which may include, but are not limited to:
o Silt fences
o Ditches
o Geotextiles
o Drains
o Berms
o Terracing
o Riprap
o Temporary drainage piping
o Sedimentation basins
o Vegetative cover
o Dykes
o Straw bales
o Erosion control matting
o Floating turbidity curtain
• Ensure that construction activities will not be undertaken during periods of significant rainfall; and
• Prepare and conduct a Pre-Demobilization meeting to discuss ESDC issues.

3.3.2 Terrestrial Environment Protection
• Plan construction to minimize surface drainage from cuts and fills, from borrow and waste disposal
areas, stockpiles, staging areas and other work areas;
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• Minimize bare soil exposed;
• Prepare in such a manner as to prevent rutting of the ground surface. Spot treatment mitigation will
include, but is not limited to, grading, landscape management, routing alternatives, flow diversion,
geotextile, and rip rap.
• Minimize stripping of topsoil and vegetation. Stripped organics are to be stockpiled in an area
acceptable to the Site Superintendent and Departmental Representative;
• Stockpiled organics will be located away from natural flow paths;
• Stockpiled organics will be located greater than 30 m from any waterbody;
• The areas to be removed are clearly flagged prior to clearing and grubbing;
• All clearing within 100 m of waterbodies will be monitored by a ECCO unless authorized by a
Departmental Representative;
• No quarry operations will occur within 100 metres of the ordinary high water mark of any waterbody
or watercourse, unless otherwise authorized in writing by a Departmental Representative.
• Approach grades on all watercourse crossings will be minimized;
• For decommissioned roads: prevent or deter access, place deadfall, reduce line of sight, and seed
where required.
• Remove accumulated sediment from construction areas;
• Employ erosion control structures and repair damage caused by soil erosion and sedimentation;
• Employ stabilizing procedures during excavations;
• Maintain excavations free of water; and,
• Install a tear resistant tarp on all organic stockpile locations

3.3.3 Aquatic Environment Protection
• Do not disturb embankments;
• Avoid encroachment on water bodies or drainage ditch banks;
• Do not initiate work adjacent to open water until control sediment measures are in place;
• Do not operate construction equipment in waterways unless control measurements are in place;
• Place silt fences and straw bales in ditches to prevent sediments from escaping;
• Dewatering will be released onto the ground > 30m from natural drainage, and 100m from fish bearing
waters;
• Address fisheries sensitive areas or areas that may affect fisheries sensitive areas;
• Avoid spawning beds when constructing temporary crossings of waterways;
• Stream crossings must employ DFO requirements or Best Management Practices;
• Do not use waterway beds for borrow material.
• Have pumping equipment, machinery, and tanks for emergencies;
• Details of grading work to prevent surface drainage into or out of work areas;
• Do not dump skid logs, excavated fill, waste material or debris in waterways;
• Conduct dewatering for excavated materials including silt removal prior to discharge;
• Maintain filters and sediment traps;
• Protect site from puddling or running water and grade site to drain;
• Prevent surface water runoff from leaving work areas;
• Control runoff containing suspended materials and direct surface water to treatment systems;
• Transfer potentially contaminated wastewater to storage tanks;
• Keep pumps and generators available to pump off excess water; and
• Provide temporary drainage and pumping as necessary to keep excavations and site free of water.
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Control measures for protecting aquatic systems may be used in conjunction with complimentary
control measures to better assist in protecting the immediate environment during construction works.
For example, water may be applied to roads and trails to minimize dust rising from construction
operations.

3.3.4 Dust and Air Particulate Control
Dust from construction activities in areas of impacted materials (soils, tailings, waste rock) may include
arsenic and other metal contaminants of concern. In these areas, additional PPE (e.g. dust masks) for
workers will be required 1. Dust and particulate control measures will include:
• Activate dust control measures and minimize raising dust during construction works at Project sites;
• Maintain dust control measures during the duration of Project works;
• All dust control measures must meet requirements acceptable to Departmental Representative;
• Prevent and deter dust deposition from settling outside of work area;
• Use best practices to protect sensitive vegetation and wetlands from dust deposition;
•Cover or wet down dry materials and rubbish to prevent blowing dust and debris;
• Provide dust control for temporary roads; and,
• Dust particulate concentrations above requirements acceptable to Departmental Representatives may
result in a work stoppage to protect worker exposure or ecological health; and
• The ECCO may initiate a work stoppage if dust particulate concentrations are above acceptable levels

3.4 EROSION AND SEDIMENT CONTROL MEASURES
The installation of control measures will follow the Government of Northwest Territories, Department of
Transportation, Erosion and Sediment Control Manual Best Management Practices (BMP). The BMPs
are included at the rear of this document, within Appendix B. The location and alignment of the erosion
and sediment control measures are to be approved by the Departmental Representative. The
installation of control measures will also abide by considerations that follow the ROJV Site-Specific
Health and Safety Plan submitted under a separate cover.

3.4.1 Silt Fences
Silt fence barriers will be installed during construction as site conditions require. As silt fences are
intended to intercept sheet flow, they will be installed at the base of disturbed slopes requiring
protection. Sediment control is only effective if the silt fence is properly installed and maintained, and
effective given the local site conditions. Complimentary erosion control measures will be implemented
in conjunction with silt fencing to enhance its effectiveness at the site. Silt fences will remain in place
and shall be maintained until the site has been suitably stabilized. If silt fences are damaged, efforts will
be made to repair the fences (including the addition of stakes, affixing silt fence to stakes, and replacing
destroyed sections of fencing) as soon as possible as part of maintenance activities.

Refer to separate document entitled Site-Specific Health and Safety Plan for the Bullmoose Ruth Remediation
Project

1
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Installation of silt fencing will be located at the base of slopes adjacent to water bodies to reduce
sediment input from above. Additional silt fencing will be installed as required to break up slope
lengths, and to provide additional barriers for sheet flow along both embankment and ditch slopes.
Where required, silt fences will be placed in ditches to prevent sediments from escaping. Silt fencing is
considered a short-term measure to address sediment migrating through the site. It is expected that silt
fencing will not be required as a long-term measure for addressing erosion and sediment control and
that silt fencing will be removed upon completion of work activities.
Silt fences (0.9 m high) will be installed on the down slope side of stockpiled organics prior to soil
stripping. Material used in the silt fences will be appropriate for the sediment grading. Where possible,
the lower edge of the fence fabric will be buried on the upslope side of the fence. Installation will be
completed with sharpened 50 mm square wood posts. These posts will allow for 450 mm of
embedment below terrain surface. Post spacing will be a maximum of 2.4 m apart. Silt fencing
geotextile will be secured to wood posts with suitable staples. Silt Fences will meet the following
specifications (PWGSC 2014):
• Minimum Grab Tensile Strength (ASTM D4632):520 N.
• Maximum Elongation (ASTM D4632):15 %
• Minimum Puncture Strength (ASTM D4833):250 N.
• Maximum Apparent Opening Size (ASTM D4751): 500 µm

Silt fences will have Net Backing described as an Industrial polypropylene mesh joined to geotextile at
both top and bottom with double stitching of heavy-duty cord, with minimum width of 750 mm.

3.4.2 Floating Turbidity Curtains
Floating turbidity curtains control and contain sedimentation in aquatic systems by creating a barrier for
sediment transport. Where required, floating turbidity curtains will be deployed prior to the start of all
works in and around aquatic systems. Upon completion of construction works, floating turbidity
curtains will be removed from site. ESDC team members will reference manufacturer’s installation
procedures and protocols for use of floating turbidity curtains.
Floating Turbidity Curtains are required to meet the following specifications:
• Floatation buoyancy: minimum 250 N;
• Fabric Curtain Grab tensile (ASTM D5043): minimum 1700 x 1650 N;
• Connectors: brass grommets nominally 300 mm o/c for lacing;
• Ballast chain: minimum 8 mm galvanized chain, 1.4 kg/m;
• Load Cable: minimum 8 mm galvanized, vinyl coated 7 x 19 wire rope, minimum loading 40 kN;
• Constructed in panels; and
• Mooring lines and anchors included.

3.4.3 Ditches and Riprap
The sides of waste material piles, excavations, and embankments, - except in solid rock - will be sloped
to a minimum ratio of 2:1 vertical, unless otherwise authorized in writing by an Inspector. Ditches with
gradients greater than 5% slope will be protected from erosion with riprap. Rip Rap consists of screened
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coarse well graded gravel and cobbles with maximum particle size 250 mm and no more than 10%
passing a 25 mm sieve, from identified borrow sources and is generally used for erosion protection on
steeper slopes. Swales with a slope greater than 5% will be protected with 0.30 m of riprap and
underlain with geotextile. It is expected that the use of riprap would be a permanent mitigation feature
on Project lands. While existing ditches will be assessed, for erosion potential, temporary ditches may
be constructed to relieve water accumulation or direct flow away from sensitive areas. Following
completion of site works, all temporary ditches will be re-contoured and graded to meet landscape
specifications.

3.4.4 Recontouring and Grading
The re-contouring and grading of remediation sites and rock quarries will assist in ESDC objectives.
Managing site slopes and contours will address drainage concerns and prepare the local landscape for
revegetation efforts. During the remediation program, the re-contouring and grading of slopes will be
required as necessary. The manipulation of slopes will be dependent on engineering and logistical
considerations including location, aspect, orientation and height. Water quality protection and site
hazard considerations will govern remediation site design and layout.
When coarser-grained materials are encountered on site satisfying the upper gradation limits and
maximum particle size of Type 1 Granular Fill 2, then this material shall be classified as Select Type 1
Granular Fill to be used for surfacing the side slopes of the landfill to enhance erosion protection. Select
Type 1 Granular Fill shall be approved by Departmental Representative and meet the gradation limits as
described in the specifications.
Grading will generate irregular surfaces promoting seed retention, micro-habitat stability, germination.
Revegetation efforts will rely on the design and placement of both soil and granular substrates. In turn,
landscaping efforts will have considerable impacts on habitat function and targeted species richness
within the Project sites.

3.4.5 Revegetation
The long-term plan for the project includes enhancing the potential for vegetation cover to return.
Vegetation cover provides erosion protection and prevents sediment from mobilizing. It is understood
from the Specifications that the revegetation is to be carried out using native vegetation and that the
species and methodology “to be determined”. ROJV participated in the test plot for the Great Slave
Lake project in 2015 with Flat River Consulting and is interested in performing a similar approach for
the BRR project.
Understanding the process of ecological change is essential when planning a successful post-mining
revegetation program as it is necessary to use models from nature. Several pioneer plant species fix
nitrogen and create conditions and space for successional advancement and future self-sustaining
ecosystems. Decomposition and nutrient cycling processes initiated by native pioneering plant species
will, over time, enable soils to support the more complex plants that are eventually replaced by later
seral coniferous tree species of the northern boreal forest.
2

Refer to the separate document entitled Quarry Operations Plan for the Bullmoose Remediation Project
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Two northern pioneering woody plant species that are common in northeast NWT and used previously
in revegetation test plot programs (Outpost Island Mine for example) include Alnus Crispa (green
alder) and Salix sp. (willow). Alder is a fast-growing nitrogen fixing shrub that is sown directly on
prepared growth medium. Willow, also a fast-growing colonizing species, is usually planted as live
stakes. Both species are suitable for the revegetation program at the Bullmoose site.
It is recommended that mature alder cones containing mature seed be collected in late summer, early
fall by a team of two harvesters. Harvested alder seeds will be separated from cones by sifting cones
on ¼” x ¼” hardware cloth over a Rubbermaid bin. Cleaned seeds will be mixed with vermiculate prior
to broadcasting to facilitate even coverage when sowing. The recommended application rate of alder
is 0.1 kg/ha, thus seed collectors will harvest up to 100 g of seed for this project in a single day.
It is recommended that willow stakes will be collected early spring and planted immediately as live
stakes. It is recommended that willow is used in areas that are water receiving, such as the downslope
areas of the covered waste rock storage facility. Finally, it is recommended that site preparation follow
the rough and loose method. Rough and loose growth medium will create microsites suitable for the
establishment of native plant species’ seeds dispersing from adjacent undisturbed areas.
The above methods for native revegetation of the waste rock cover area at Bullmoose will be carried
out with supervisory support by a vegetation specialist. Similar measures as those outlined above for the
road decommissioning will be taken to promote natural revegetation of other areas disturbed from the
BRR project activities (borrow areas, camp areas, staging/laydown areas, storage areas, etc.). For
instance, this will involve grading the surface of the disturbed area so it blends in with the surrounding
grade and scarifying the surface to promote revegetation naturally with the adjacent plant species.
Those areas covered in rip rap rock or other gravels (e.g. rock quarries) are expected to take longer to
re-vegetate and will depend on migration of surrounding vegetation for seed sources. Rock quarries will
be graded and contoured to best prepare lands for plant growth and succession. These areas will rely
on wind and vegetative colonization and will not be seeded directly. Bioengineering will be considered
to provide additional stability and vegetation diversity on the site. Upon completing the re-vegetation
of waste rock soil covers, details will be communicated to all interested stakeholders and regulatory
bodies.
Re-establishing soil and vegetative cover immediately after remediation works is imperative to
successful remediation practices. Creating preferential conditions for grass and plant growth will best
prepare sites for revegetation efforts and colonization by native flora. Further, ecological functions
expressed by both anthropogenic practices and natural succession will promote enhanced water quality
in the local environment.

3.4.6 Straw Bales and Mulch
Straw bales and mulch may be used on site as temporary erosion control measures. The bales will be
installed perpendicular to the direction of flow along contour lines to break up slope length and
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decrease runoff velocity of overland flow along embankment slopes. Sediment may be captured in the
bales along with any other debris that might get washed down slope.

Straw may also be used on site as mulch to cover exposed soils along the embankment slopes. The
purpose of the mulch is to prevent detachment and entrainment of sediment by raindrops and runoff. It
also serves to decrease water velocities, promote water infiltration (by decreasing velocities) and
preventing soil compaction. Straw bales are to be placed in ditches to prevent sediments from escaping.
To prevent off-site migration by wind erosion of the straw mulch, snow fences can be installed along the
perimeters of the site that are prone to cross winds.
Installation of straw bales is with wire bound or string tied straw bales, secured and anchored by stakes
(50 mm square) or rebar driven 450mm into ground through bales. Post spacing is to be a maximum of
2.4 m apart. Straw chinking can be applied to prevent water from escaping between bales. Where
required, chinking will be entrenched 100 mm into ground.

3.4.7 Erosion Control Matting
Erosion control matting will be considered for the long term erosion and sediment control measures at
the site. Contouring slopes under dry conditions allows for proper installation of erosion control mats.
These mats are to be installed at the earliest possible opportunity when site conditions are conducive to
them being effective. Erosion control matting is secured with steel or wooden stakes to reduce
potential for slipping or failure.
Non-Woven Geotextiles used for erosion control matting are typically required to meet the following
specifications:
• Thickness – Typical (ASTM D5199) 4.0 mm;
• Grab Tensile Strength (ASTM D4632): 1650 N;
• Elongation at Failure (ASTM D4632): 50 %;
• Tear Strength (ASTM D4533): 600 N;
• Apparent Opening Size (ASTM D4751) 150 microns;
• Puncture (ASTM D4833): 1000 N; and
• Weight – Typical (ASTM D5261): 500 g/m2.
ES&DC team members will reference manufacturer’s installation procedures and protocols for use of
erosion control mating. Once established, steel or wooden stakes may be removed from the matting.

3.4.8 Containment Booms
There will be sorbent booms on-site to be used as necessary to contain and prevent migration of
hydrocarbons. The sorbent boom properties will be:
• Hydrophobic
• 200 mm diameter
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• Polypropylene material
• Minimum capacity absorbed per 3 m length of 50 L
There will be a minimum of 50 linear metres of sorbent boom available on site. At the completion of the
Work, any used absorbent booms will be disposed of as Hazardous Waste Material.

4 ESDC PLAN IMPLEMENTATION
The Plan will be provided to ROJV staff and contractors who will be responsible for Plan implementation.
Copies of the Plan will further be provided to the Departmental Representatives for review and
reference.

4.1 INSTALLATION OF PLAN MEASURES
The success of erosion, sediment, and drainage control measures relies on the proper and efficient
implementation of Plan directives. The implementation of temporary control measure includes the
following:
• Do not construct bale barriers and silt fence in flowing streams or swales;
• Check Plan measures daily and following rainfall;
• Replace control measures as required;
• If sedimentation is caused from stripping vegetation, remove it from adjoining surfaces and repair
damage;
• Prior or during construction, additional measures may be required to address sediment and erosion
control on site;
• Control measures must remain in place as necessary or until directed by Departmental Representative;
• Repair damaged bales, and undercutting beneath bales;
• Remove temporary controls upon completion of work. Shape area to permit natural drainage;
• Inspect earthwork to detect erosion and sedimentation; apply corrective measures; and
• Remove accumulated debris and soil in undesirable areas.

4.1.1 Quantities of Control Measure Materials
Control Measures will entail a variety of methods specific to identified and changing intentions. The
quantity of controls installed will be subject to site and management considerations.
ROJV will abide by the quantity of control measures as stated within the Specifications. The
specifications state to provide a minimum of 100 m, or more as required, of polypropylene silt fence
(typical height of 0.9 m) and the necessary stakes for installation. Tables 4-1 notes planned quantities
for respective control measures at the seven former mine sites.
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Yes

Yes

No

30 m
30 m
10 m
10 m
As required
As required
As required
No
Yes

Chipp

30 m
10 m

Storm

200 m
50 m

Joon

Beaulieu

200 m
100 m

Spectrum

Ruth

Control Measure
Silt fencing
Floating Turbidity Curtains
Riprap
Soil Stripping
Dust Control
Revegetation

Bullmoose

Table 4-1: BRR Planned Control Measures

30 m
0m

30 m
0m

No

No

Turbidity and sedimentation protection will focus on excavation areas adjacent to wetlands. Straw bales
and erosion control matting will be subject to site situations and introduced as needed. For example,
straw bales and erosion control matting may be used to address unexpected sediment and erosion risk
including those associated with rain events with greater than 5 mm of precipitation.

4.2 IMPLEMENTATION PLAN SCHEDULE
A tentative schedule of Plan measures is included in Table 4-2. See Project Schedule for specific dates at
each location. Schedule dates are dependent on site conditions and Project progress.
Table 4-2: Control Measures Implementation Schedule
Proposed Control
Measures
Silt Fencing
Straw Bales
Seeding and Revegetation
Erosion Control
Mats

Pre-Construction

Construction

Planning

Install prior to upstream works

Planning

Install if necessary

Research seed combinations and
local varieties

Seed collection

Planning

Install if necessary

Post-Construction &
Remediation

Maintain If
Remove
necessary
Maintain If
Remove
necessary
Planting and seeding
Maintain If
necessary

Remove

4.3 INSPECTION PROGRAM AND QUALITY CONTROL
An Inspection Program for remediation works will be developed to coincide with the Implementation
Plan. The objective of the Inspection Program will be to monitor and assess the progress of Project
remediation works. Program attributes will include:
• Daily inspections of ESDC works;
• Inspections of ESDC works following heavy rainstorm or snow melt > 5 mm;
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• Weekly monitoring reports 3 during field efforts (see Appendix C);
• Uptake maintenance activities on control measures such as maintenance of filters and sedimentation
traps
The onsite ECCO will be responsible for inspection duties and will complete reporting requirements. An
example inspection sheet is included in Appendix C. Any issues or concerns with ESDC measures or
equipment will be communicated to internal and external personnel as per the Project organization
chart (see Section 3). Immediate action will be taken by ROJV when the need for maintenance or repair
of ESDC measures is identified for the ongoing performance of the measures.
The ESDC Program Plan, and inspection monitoring, will continue regardless of any interruptions to
remediation works due to weather, forest fires, etc. In the event of a work stoppage all disturbed
slopes, excavations, and organic stockpiles will be stabilized. Inspections will occur during the remedial
works. It is expected that temporary erosion and sedimentation control measures will be removed after
completion of work. However, at the completion of the remedial works and prior to removing
temporary control measures, an ESDC Plan for Post-Construction will be discussed, initiated as required,
and determined by the Departmental Representative.
Contingency is built into the plan by having control measures on-site and conducting inspections. The
inspections will occur daily and following heavy rainstorm or snow melt (>5 mm). The inspections will
be used to monitor the effectiveness of the control measures. Contingency measures will be initiated
based on site observations, discussions with the Departmental Representative, and include input from
AHJ as necessary.

3

Monitoring Checklist based on example from GNWT DOT Erosion and Sediment Control Manual, January 2013
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5

PROJECT PLANS

Each of the seven remediation sites require unique strategies to accommodate ESDC planning. Control
measures may include single treatments or a combination of strategies. Overall, the ESDC Plan is to
execute construction using methods to control surface drainage from cuts and fills, from borrow
and waste disposal areas, from stockpiles, staging areas, and other Work areas to prevent erosion and
sedimentation. Identifying site specific Work activities allows for ESDC considerations to direct
remediation planning. The table below within lists Work activities and corresponding ESDC
considerations.
Table 5-1: Activity-Specific ESDC Considerations
Activity
Upgrading of site roads and trails to facilitate
construction and remediation activities

Construction of an on-site non-hazardous waste
landfill
Construction of an on-site landfarming facility for
treatment of petroleum hydrocarbon-impacted
Soils
Excavation, on-site stockpile, winter transport
and summer disposal of impacted soils, tailings,
and sediments to the constructed on-site
Landfills

Excavation, on-site transport and disposal of nonhazardous petroleum hydrocarbon-contaminated
soils to the on-site Bullmoose Landfarm
Collection, consolidation, containerization,
transport and disposal of solid and

4

ESDC Considerations
Prepare and maintain in such a manner as to
prevent rutting of the ground surface. Ditches
and berms to direct flow away from access trails.
Store overburden and use it to recontour the site
after operations are complete, unless otherwise
authorized in writing by an Inspector. Closure
activities to include removing temporary
structures and scarifying to promote revegetation
with local self-sustaining plants.
Grading to specified slopes. Surfacing of berms
for erosion protection.
Grading to specified slopes. Grading and recontouring after remediation to mimic natural
surrounding topography.
Silt fencing will be employed on all areas
downslope of potential erosion prior to
commencement of construction works. Backfill,
grading and re-contouring after excavation is
complete. Slope the sides of waste material
piles, excavations, and embankments to a
minimum ratio of 2:1 vertical, unless otherwise
authorized in writing by an Inspector.
Silt fencing will be employed on all areas
downslope of potential erosion prior to
commencement of construction works. Backfill,
grading and re-contouring after excavation is
complete.
Report all spills (see Spill Contingency Plan 4). Use
TDG-approved containers. Construct Hazardous
Material Temporary Storage Area on stable and

See separate document entitled Spill Contingency Plan for the Bullmoose Ruth Remediation Project
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liquid hazardous materials to off-site Designated
Contaminated Disposal Facilities
Demolition and segregation of buildings,
infrastructure, and associated debris

Collection, consolidation, sorting, winter
transport and summer disposal of non-hazardous
materials in the Bullmoose Landfill including nonhazardous leaching ash from approved on-site
burning of unpainted wood.
Construction of mine opening engineered caps
Backfilling of septic pits, fault failure, and
trenches
Placement of soil cover and vegetation over
waste rock in high risk area (i.e.,
areas in proximity to surface water bodies)
Construction of Aquadam at Bullmoose Creek
and after completion creekbed rehabilitation the
removal of Aquadam
On-site shaft and trench water treatment and
discharge
Excavation of metals-contaminated
soil/sediments/waste rock in Bullmoose
Creek, solidification of soil/sediment, on-site
stockpile, transport and disposal in on-site
Bullmoose Landfill
Excavation of metals-contaminated
soil/sediments in Bullmoose sewage lagoon,
solidification of soil/sediment, on-site stockpile,
transport and disposal in on-site
Bullmoose Landfill
Excavation of metals-contaminated soil in
proximity to portal wetland,
solidification, on-site stockpile, transport and
disposal in on-site Bullmoose
Landfill
Excavation, on-site transport and disposal of nonsubmerged, non-hazardous
metals-contaminated tailings in Beta Lake
Impoundment to the Bullmoose Landfill

compact ground and lined with a 20 mil
impermeable geomembrane liner in an area not
routinely accessed.
Verify existing site conditions adjacent to
demolition work. Ensure that demolition work
does not adversely affect adjacent watercourses.
Backfill and grade areas disturbed by demolition
operations to match surrounding contours.
Do not use shoreline grounds (30 metres from
edge) as staging area. Construct Temporary
Storage Area on stable and compact ground and
lined with a 20 mil impermeable geomembrane
liner in an area not routinely accessed.
Provide and maintain temporary ESDC measures
as required.
Grading and re-contouring after backfilling to
mimic natural surrounding topography.
Vegetation support layer (0.5 m of uncompacted
till) underlain by 0.5 m of compacted till. Use of
native vegetation common to surrounding area.
Size Aquadam sufficiently to block flow of
Bullmoose Creek and permit bypass pumping to
Bullmoose Lake during Creek sediments
excavation and creekbed reinstatement.
Provide and maintain temporary ESDC measures
as required.
Silt fencing will be employed on areas downslope
of potential erosion prior to commencement of
construction works. Backfill, grading and recontouring after excavation is complete.
Silt fencing will be employed on areas downslope
of potential erosion prior to commencement of
construction works. Backfill, grading and recontouring after excavation is complete.
Silt fencing will be employed on areas downslope
of potential erosion prior to commencement of
construction works. Backfill, grading and recontouring after excavation is complete.
Provide and maintain temporary ESDC measures
as required. Control surface drainage from
excavated stockpile. Remove tailings in a timely
manner.
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Placement of engineered cover over remaining
exposed metals-contaminated
tailings in Beta Lake Impoundment
Weir installation at the Bullmoose Portal Seep
and fencing of Portal Wetland

On-site water treatment and discharge

Key in GCL Liner. Match the surrounding
contours.
Construct temporary bypass channel for seep
flow, directed to the current receiving wetland.
Install weir at grade at the seep outfall. Install
temporary erosion and sedimentation control
measures to prevent soil erosion and discharge of
soil-bearing water runoff to adjacent properties.
Treated wastewater will be released onto the
ground at a location that is a minimum of 30
metres from natural drainage courses and 100
metres of fish bearing waters, and will conform
to the discharge requirements set out in the Land
Use Permit and only upon approval from the
Departmental Representative and AHJ.

The following recommended closure activities will be carried out to ensure compliance with
AHJ:
• Structures installed as part of the road (culverts, berms, signs, etc.) will be removed and
drainage channels will be restored to conditions that were present previous to the road
upgrades
• Ensure that the method of re-establishing drainage will limit erosion and the potential for
sediment loading to adjacent water bodies
• The road surface will be scarified to promote revegetation with local self-sustaining plants
and to limit impact on migrating wildlife
• Scarify staging areas or truck pull out areas to promote revegetation
• Where feasible, topsoil on the periphery of the road that was graded to a windrow for the
creation of the access road will be mixed back in to the road surface during scarification
activities.
• On steep slopes, adequate cross drainage will be placed across the road with cross ditches to
direct surface water to the adjacent vegetated areas

6

POST-CONSTRUCTION MONITORING

It is expected that representatives of Canada will carry out post-construction monitoring on remediation
sites. They will be responsible for continued inspections of permanent erosion and sediment control
measures. ROJV or its contractors will provide consultation on reclamation programs that meet
requirements acceptable to Departmental Representatives.
Other inspection and maintenance requirements will include:
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• removal of any accumulated sediment from traps or basins;
• inspection of soil coverings for effectiveness and performance; and
• provide advice and expertise to PWGSC following inspection of vegetation establishment.
Inspection and maintenance will continue until short term control measures (i.e. silt fence, straw bale)
are no longer required. At the completion of construction, ROJV will dispose of used silt fence off-site as
non-Hazardous Waste. Additionally, if required ROJV will dispose of used absorbent boom off-site as
Hazardous Waste Material.

7

CLOSING REMARKS

This submittal has been prepared in accordance with the requirements of the Contract.
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Appendix A: Location Plan
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Figure 1: Bullmoose Ruth Remediation Project Location Plan
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Appendix B: Best Management Practices from GNWT DOT
Erosion and Sediment Control Manual
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Appendix C: Inspection Checklist

BULLMOOSE RUTH REMEDIATION PROJECT – ESDC INSPECTION AND MAINTENANCE FORM
Site:
Site Location:
Heavy Equipment on Site:

Contractors on Site:
Construction Activities on Site:
Current Weather:

Date:

mm of rain in last week:

Date of Last Inspection:

mm of rain in last 24 hours:

Type of
Measure (BMP)

Location on
Construction
Site

Intended
Function

Sediment Levels

0-1/4-1/2-3/4 Full
not applicable

0-1/4-1/2-3/4 Full
not applicable

0-1/4-1/2-3/4 Full
not applicable

0-1/4-1/2-3/4 Full
not applicable

0-1/4-1/2-3/4 Full
not applicable

0-1/4-1/2-3/4 Full
not applicable

0-1/4-1/2-3/4 Full
not applicable

0-1/4-1/2-3/4 Full
not applicable

Weather Forecast:

General
Performance

Maintenance
Required

poor fair good

poor fair good

yes no

yes no

poor fair good

poor fair good

yes no

yes no

poor fair good

poor fair good

yes no

yes no

poor fair good

poor fair good

yes no

yes no

poor fair good

poor fair good

yes no

yes no

poor fair good

poor fair good

yes no

yes no

poor fair good

poor fair good

yes no

yes no

poor fair good

poor fair good

yes no

yes no

Notes:

Inspectors Name:
Inspectors Signature:
Copies to:
Name/Organization:

Checklist based on document entitled:
“GNWT DOT Erosion and Sediment Control
Manual, January 2013”

Type of Maintenance
Required

Site
Super
Notified

General
Condition

Date Repairs to
be Completed By

